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METHOD, TERMINAL DEVICE AND
NETWORK DEVICE FOR DETERMINING A
WAVEFORM USED IN AN UPLINK
TRANSMISSION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Appli-
cation No. PCT/CN2016/104441 filed on Nov. 3, 2016, the
content of which 1s incorporated herein by reference 1n 1ts
entirety.

TECHNICAL FIELD

Embodiments of the present disclosure relate to the field
of communications and, in particular, to a communication
method, a terminal device, and a network device.

BACKGROUND

In existing wireless communication systems such as a
long term evolution (LTE) system, a terminal device always
uses one type of waveform for uplink transmissions. With
the development of technologies, 1n future wireless commu-
nication systems, uplink transmissions may support at least
two types of wavelorms, so that a base station needs to
decide which wavetorm to specifically use when 1t performs
an uplink scheduling.

However, when the base station determines the wavetorm
to be used 1n the uplink transmission, an uplink reference
signal transmitted by the terminal device needs to be mea-
sured generally. In this way, 1f the terminal device 1s 1 a
radio resource control (RRC) connected mode (RRC con-
nected mode), a large amount of power will be consumed for
the terminal device during continuous transmissions of
uplink reference signals to the base station for a long time.
I1 the terminal device does not transmit the uplink reference
signals to the base station, the base station may not be able
to timely track changes 1n the uplink reference signals of the

terminal device, thereby resulting 1n an erroneous schedul-
ing of the uplink transmission.

SUMMARY

Embodiments of the present disclosure provide a com-
munication method, a terminal device, and a network
device, which are suitable for determining a wavetform used
in an uplink transmission of the terminal device in various
scenarios.

In an embodiment of a first aspect, a communication
method 1s provided, including: transmitting, by a terminal
device, first indication information to a network device,
where the first indication information 1s used to indicate a
location area in which the terminal device 1s currently
located; receiving, by the terminal device, second indication
information transmitted by the network device, where the
second indication mnformation 1s used to indicate a first target
wavelorm, the first target wavelorm being determined by the
network device from at least two optional uplink waveforms
according to the location area 1n which the terminal device
1s currently located; and performing, by the terminal device,
an uplink transmission using the first target wavetform.

Specifically, the location area in which the terminal device
1s currently located may specifically refer to a location area
in which the terminal device 1s currently located 1n a cell
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managed by the network device, and a division of the
location area may depend on transmit power of the terminal
device.

In an embodiment, the location area in which the terminal
device 1s currently located includes: a cell center area, a cell
edge area, or an area between a cell center area and a cell
edge area.

In an embodiment, the terminal device may always trans-
mit the first indication information to the network device
after the location area in which the terminal device is
currently located 1s determined.

In an embodiment, the terminal device may also transmit
the first indication imnformation to the network device when
the terminal device determines that the location area in
which the terminal device i1s currently located meets a
reporting condition.

The reporting condition may be protocol-defined, or
betore the terminal device transmits the first indication
information to the network device, the terminal device may
receive indication mformation transmitted by the network
device, where the indication information 1s used to indicate
the reporting condition.

In a first possible implementation of the first aspect, the
transmitting, by the terminal device, the first indication
information to the network device includes: transmitting, by
the terminal device, a random access request to the network
device, where the random access request carries the first
indication information.

At this time, 1n an embodiment, the receiving, by the
terminal device, the second indication information transmait-
ted by the network device may include: receiving, by the
terminal device, a random access response transmitted by
the network device, where the random access response
carries the second indication information.

With reference to a possible implementation described
above 1n the first aspect, in a second possible implementa-
tion of the first aspect, the random access request further
carries a preamble, and where a bit occupied by the first
indication information follows immediately after the pre-
amble.

At this time, the random access request carries the pre-
amble and the first indication information.

With reference to a possible implementation described
above 1n the first aspect, 1n a third possible implementation
of the first aspect, before the transmitting, by a terminal
device, first indication information to a network device, the
method further includes: determining, by the terminal
device, a preamble corresponding to the location area 1n
which the terminal device 1s currently located from at least
two preambles according to a corresponding relationship
between the location area and the preamble; the random
access request carrying the first indication information
includes: the random access request carries the preamble
corresponding to the location area in which the terminal
device 1s currently located.

In an embodiment, a corresponding relationship between
the preamble or preamble set and the location area may be
protocol-defined, or belfore the terminal device determines
corresponding preamble, the terminal device may receive
indication information transmitted by the network device,
where the indication information i1s used to indicate a
corresponding relationship between the preamble or pre-
amble set and the location area.

At this time, the network device may determine, accord-
ing to the preamble carried in the random access request, the
location area 1 which the terminal device i1s currently
located.
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In this way, signaling overhead can be saved by using the
preamble carried 1n the random access request to indicate the
location area in which the terminal device i1s currently
located.

With reference to a possible implementation described
above 1n the first aspect, 1n a fourth possible implementation
of the first aspect, the transmitting, by a terminal device, the
first indication 1information to the network device includes:
transmitting, by the terminal device, a scheduling request to
the network device, where the scheduling request carries the
first indication information.

At this time, 1 an embodiment, the receiving, by the
terminal device, the second indication information transmit-
ted by the network device may include: receiving, by the
terminal device, an uplink grant transmitted by the network
device, where the uplink grant carries the second indication
information.

With reference to a possible implementation described
above 1n the first aspect, 1 a fifth possible implementation
of the first aspect, before the transmitting, by a terminal
device, first indication information to a network device, the
method turther includes: measuring, by the terminal device,
a downlink reference signal transmitted by the network
device; and determiming, by the terminal device, the location
area 1 which the terminal device i1s currently located
according to a result of the measurement.

With reference to a possible implementation described
above 1n the first aspect, 1n a sixth possible implementation
of the first aspect, the determining, by the terminal device,
the location area in which the terminal device i1s currently
located according to a result of the measurement includes:
determining, by the terminal device, the location area in
which the terminal device 1s currently located by comparing,
the result of the measurement with at least two threshold
conditions.

In an embodiment, it the result of the measurement meets
a first threshold condition of the at least two threshold
conditions, for example, a path loss obtained from the
measurement 1s lower than a first threshold value, the
terminal device may determine that the terminal device 1s
currently located in the cell center area.

In an embodiment, if the result of the measurement meets
a second threshold condition of the at least two threshold
conditions, for example, a path loss obtaimned from the
measurement 1s higher than a second threshold, the terminal
device may determine that the terminal device i1s currently
located 1n the cell edge area.

In an embodiment, it the result of the measurement meets
neither the first threshold condition nor the second threshold
condition, for example, a path loss obtained from the mea-
surement 1s between the first threshold and the second
threshold, the terminal device may determine that the ter-
minal device 1s currently located between the cell center area
and the cell edge area.

With reference to a possible implementation described
above 1n the first aspect, 1n a seventh possible-implementa-
tion of the first aspect, before the determiming, by the
terminal device, the location area in which the terminal
device 1s currently located according to a result of the
measurement, the method further includes: recerving, by the
terminal device, third indication information transmitted by
the network device, where the third indication information 1s
used to indicate the at least two threshold conditions.

With reference to a possible implementation described
above 1n the first aspect, 1n an eighth possible implementa-
tion of the first aspect, the receiving, by the terminal device,
the third indication information transmitted by the network
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device includes: recerving, by the terminal device, a broad-
cast message transmitted by the network device, where the
broadcast message carries the third indication information.

With reference to a possible implementation described
above 1n the first aspect, 1n a ninth possible implementation
of the first aspect, 11 the first indication information indicates
that the terminal device 1s currently located between the cell
edge area and the cell center area, the second indication
information 1s further used to instruct the terminal device to
transmit an uplink reference signal to the network device;
the performing, by the terminal device, an uplink transmis-
s1on using the first target wavetorm includes: transmitting,
by the terminal device, an uplink reference signal to the
network device using the first target wavelorm according to
the second indication information.

In an embodiment, 1f the first indication i1nformation
indicates that the terminal device 1s currently located
between the cell edge area and the cell center area, the first
target wavelorm may be specifically DF'T-s-OFDM of the at
least two optional uplink waveforms.

With reference to a possible implementation described
above 1n the first aspect, in a tenth possible implementation
of the first aspect, the method further includes: recerving, by
the terminal device, fourth indication information transmit-
ted by the network device, where the fourth indication
information 1s used to indicate a second target waveform
determined by the network device from the at least two
optional uplink wavetorms according to the uplink reference
signal; and performing, by the terminal device, an uplink
transmission using the second target waveform.

In an embodiment of a second aspect, another communi-
cation method 1s provided, including: receiving, by a net-
work device, first indication immformation transmitted by a
terminal device, where the first indication information 1s
used to indicate a location area 1n which the terminal device
1s currently located; determining, by the network device, a
first target wavelorm from at least two optional uplink
wavelorms according to the location area in which the
terminal device 1s currently located; and transmitting, by the
network device, second indication information to the termi-
nal device, where the second indication information 1s used
to 1nstruct the terminal device to perform an uplink trans-
mission using the first target waveform.

In a first possible implementation of the second aspect, the
location area i which the terminal device i1s currently
located includes: a cell center area, a cell edge area, or an
arca between a cell center area and a cell edge area.

With reference to a possible implementation described
above 1n the second aspect, 1n a second possible implemen-
tation of the second aspect, the receiving, by the network
device, the first indication information transmitted by the
terminal device includes: receiving, by the network device,
a random access request transmitted by the terminal device,
where the random access request carries the first indication
information.

At this time, 1n an embodiment, the transmitting, by the
network device, the second indication information to the
terminal device includes: transmitting, by the network
device, a random access response to the terminal device,
where the random access response carries the second indi-
cation information.

With reference to a possible implementation described
above 1n the second aspect, in a third possible implementa-
tion of the second aspect, the random access request further
carries a preamble, and where a bit occupied by the first
indication information follows immediately after the pre-
amble.
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With reference to a possible implementation described
above 1n the second aspect, 1n a fourth possible implemen-
tation of the second aspect, the random access request
carrying the first indication information includes: the ran-
dom access request carries a preamble corresponding to the
location area in which the terminal device i1s currently
located.

At this time, the network device may determine, accord-
ing to the preamble carried in the random access request, the
location area in which the terminal device i1s currently
located.

With reference to a possible implementation described
above 1n the second aspect, 1n a fifth possible implementa-
tion of the second aspect, the receiving, by the network
device, the first indication information transmitted by the
terminal device includes: receiving, by the network device,
a scheduling request transmitted by the terminal device,
where the scheduling request carries the first indication
information.

At this time, 1n an embodiment, the transmitting, by the
network device, the second indication information to the
terminal device includes: transmitting, by the network
device, an uplink grant to the terminal device, where the
uplink grant carries the second indication information.

With reference to a possible implementation described
above 1n the second aspect, 1n a sixth possible implemen-
tation of the second aspect, before the network device
receives the first indication information transmitted by the
terminal device, the method further includes: transmitting,
by the network device, a downlink reference signal to the
terminal device, where the downlink reference signal 1s used
for the terminal device to determine the location area in
which the terminal device 1s currently located.

With reference to a possible implementation described
above 1n the second aspect, in a seventh possible implemen-
tation of the second aspect, before the network device
receives the first indication information transmitted by the
terminal device, the method further includes: transmitting,
by the network device, third indication information to the
terminal device, where the third indication information 1s
used to indicate at least two threshold conditions, the at least
two threshold conditions being used for the terminal device
to determine, according to a result of a measurement for the
downlink reference signal, the location area in which the
terminal device 1s currently located.

With reference to a possible implementation described
above 1n the second aspect, 1n an eighth possible implemen-
tation of the second aspect, the transmitting, by the network
device, the third indication information to the terminal
device includes: transmitting, by the network device, a
broadcast message to the terminal device, where the broad-
cast message carries the third indication information.

With reference to a possible implementation described
above 1n the second aspect, in a ninth possible implemen-
tation of the second aspect, the determining, by the network
device, the first target wavelorm from the at least two
optional uplink wavetforms according to the location area 1n
which the terminal device 1s currently located includes: it
the first indication information indicates that the terminal
device 1s currently located between the cell edge area and the
cell center area, determining DFT-s-OFDM of the at least
two optional uplink wavelorms as the first target wavetorm.

With reference to a possible implementation described
above 1n the second aspect, 1n a tenth possible implemen-
tation of the second aspect, 11 the first indication information
indicates that the terminal device 1s currently located
between the cell edge area and the cell center area, the
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second indication mformation 1s further used to 1nstruct the
terminal device to transmit an uplink reference signal to the
network device; the method further includes: recerving, by
the network device, an uplink reference signal transmitted
by the terminal device using the first target wavetform; and
determining, by the network device, a second target wave-
form from the at least two optional uplink waveforms
according to the uplink reference signal transmitted by the
terminal device.

In an embodiment, the network device may measure the
uplink reference signal transmitted by the terminal device,
and determine the second target wavelorm according to a
result of a measurement.

In an embodiment, the result of the measurement may
include path loss. At this time, 1n an embodiment, 1f the path
loss 1s lower than a preset threshold value, the network
device may determine OFDM as the second target wave-
form; otherwise, the network device may determine DFT-
s-OFDM as the second target wavelorm.

With reference to a possible implementation described
above 1n the second aspect, in an eleventh possible 1mple-
mentation of the second aspect, the method further includes:
transmitting, by the network device, fourth indication nfor-
mation to the terminal device, where the fourth indication
information 1s used to mstruct the terminal device to perform
an uplink transmission using the second target waveform.

In an embodiment, the network device may always trans-
mit the fourth indication information to the terminal device
alter the second target waveform 1s determined.

In an embodiment, the network device may also transmit
the fourth indication information to the terminal device
when the second target wavelorm meets a preset condition,
for example, the second target wavetform 1s different from
the first target wavetiorm.

In certain aspects of an embodiment of the present dis-
closure, the first indication information occupies at least two
bits.

In certain aspects of an embodiment of the present dis-
closure, the at least two optional uplink wavetorms include:
OFDM and DFT-s-OFDM.

In an embodiment of a third aspect, a terminal device 1s
provided, which 1s configured to perform the method in the
first aspect or any possible implementation of the first
aspect.

Specifically, the terminal device includes units for per-
forming the method in the first aspect or any possible
implementation of the first aspect.

In an embodiment of a fourth aspect, a network device 1s
provided, which 1s configured to perform the method 1n the
second aspect or any possible implementation of the second
aspect.

Specifically, the network device includes units for per-
forming the method 1n the second aspect or any possible
implementation of the second aspect.

In an embodiment of a fifth aspect, another terminal
device 1s provided, including: a memory and a processor,
where the memory 1s configured to store an instruction, the
processor 1s configured to execute the instruction stored in
the memory, and when the processor executes the 1nstruction
stored 1n the memory, the execution allows the processor to
perform the method 1n the first aspect or any possible
implementation of the first aspect.

In an embodiment of a sixth aspect, another network
device 1s provided, including: a memory and a processor,
where the memory 1s configured to store an instruction, the
processor 1s configured to execute the instruction stored in
the memory, and when the processor executes the 1nstruction
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stored 1n the memory, the execution allows the processor to
perform the method 1n the second aspect or any possible
implementation of the second aspect.

In an embodiment of a seventh aspect, a computer read-
able medium 1s provided, which 1s configured to store a
computer program including an instruction for performing
the method 1n the first aspect or any possible implementation
of the first aspect.

In an embodiment of an eighth aspect, a computer read-
able medium 1s provided, which 1s configured to store a
computer program including an instruction for performing
the method 1n the second aspect or any possible implemen-
tation of the second aspect.

Based on the foregoing technical solution, through report-
ing, by a terminal device, a location area in which the
terminal device 1s currently located to a network device,
determining, by the network device, a first target waveiorm
of the terminal device from at least two optional uplink
wavelorms according to the location area in which the
terminal device 1s currently located, the communication
method, the terminal device, and the network device pro-
vided by the embodiments of the present disclosure can be
applied to determine a waveform used 1n an uplink trans-
mission 11 various scenarios, in particular, when the terminal
device 1s not 1n the RRC connected mode, 1t 1s still possible
to determine the waveform used in the uplink transmission
of the terminal device, for example, the terminal device
initially accesses the network device or the terminal device
requests an uplink scheduling, and thus system performance
1s 1mproved.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic diagram of a wireless communica-
tion system applied in an embodiment of the present dis-
closure.

FIG. 2 1s a schematic flowchart of a communication
method provided by an embodiment of the present disclo-
sure.

FIG. 3 1s a schematic block diagram of a terminal device
provided by an embodiment of the present disclosure.

FIG. 4 1s a schematic block diagram of a network device
provided by an embodiment of the present disclosure.

FIG. 5 1s a schematic block diagram of another terminal
device provided by an embodiment of the present disclosure.

FIG. 6 1s a schematic block diagram of another network
device provided by an embodiment of the present disclosure.

DESCRIPTION OF EMBODIMENTS

The technical solution in the embodiments of the present
disclosure will be described below with reference to the
accompanying drawings in the embodiments of the present
disclosure.

The technical solution 1n the embodiments of the present
disclosure can be applied to various communication sys-
tems, for example, a global system of mobile communica-
tion (GSM), a code division multiple access (CDMA) sys-
tem, a wideband code division multiple access (WCDMA)
system, a general packet radio service (GPRS), a long term
evolution (LTE) system, a LTE frequency division duplex
(FDD) system, a LTE time division duplex (TDD), a uni-
versal mobile telecommunication system (UMTS), a world-
wide 1nteroperability for microwave access (WiIMAX) com-
munication system, a future 5G system, or the like.

FIG. 1 shows a schematic diagram of a wireless commu-
nication system 100 applied in an embodiment of the present
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disclosure. The wireless communication system 100 may
include a network device 110. The network device 110 may
be a device commumcating with a terminal device. The
network device 110 may provide communication coverage
for a particular geographic area and may communicate with
a terminal device (such as UE) located within the coverage
area. In an embodiment, the network device 110 may be a

base station (BTS) in the GSM or the CDMA system, or a
base station (NodeB, NB) 1n the WCDMA system, or an
evolved base station (Evolutional Node B, eNB or eNodeB)
in the LTE system, or a wireless controller 1n a cloud radio
access network (CRAM), alternatively, the network device
may be a relay station, an access point, a vehicle-mounted
device, a wearable device, a network side device 1n a future
5G network or a network device 1n a future evolved public
land mobile network (PLMN), or the like.

The wireless communication system 100 also includes at
least one terminal device 120 located within the coverage of
the network device 110. The terminal device 120 may be
mobile or fixed. In an embodiment, the terminal device 120
may refer to an access terminal, user equipment (UE), a
subscriber unit, a subscriber station, a mobile station, a
mobile platform, a remote station, a remote terminal, a
mobile device, a user terminal, a terminal, a wireless com-
munication device, a user agent, a user device, etc. The
access terminal may be a cellular phone, a cordless phone,
a session imtiation protocol (SIP) phone, a wireless local
loop (WLL) station, a personal digital assistant (PDA), a
handheld device with wireless communication capabilities,
a computing device or other processing devices connected to
a wireless modem, a vehicle-mounted device, a wearable
device, a terminal device in the future 5G network, a
terminal device 1n the future evolved PLMN network, etc.

Uplink and downlink transmissions may be performed
between the network device 110 and the terminal device
120, where the wireless commumnication system 100 may
support at least two wavelorms for an uplink transmission,
for example, the wavelorms supported by the wireless
communication system 100 may include orthogonal fre-
quency division multiplexing (OFDM) or discrete Fourier
transform spreading OFDM (DFT-s-OFDM), or other wave-
forms, which 1s not limited in the embodiments of the
present disclosure. When a certain uplink transmission 1s
specifically performed, the network device 110 may deter-
mine a waveform used in the current uplink transmission
from the at least two supported optional uplink waveforms.

FIG. 1 exemplarily shows one network device and two
terminal devices. In an embodiment, the wireless commu-
nication system 100 may include a plurality of network
devices, each of which may include other number of termi-
nal devices within its coverage, but embodiments of the
present disclosure are not limited thereto.

In an embodiment, the wireless communication system
100 may further include other network entities, such as a
network controller, a mobility management entity and the
like, but embodiments of the present disclosure are not
limited thereto.

It should be understood that the terms “system” and
“network’ are used interchangeably herein. The term such as
“and/or” heremn 1s merely an association relationship
describing associated objects, which indicates that there may
be three relationships, for example, A and/or B may indicate
presence ol A only, of both A and B, and of B only. In
addition, the character /7 herein generally indicates that
contextual objects have an “or” relationship.

FIG. 2 1s a schematic flowchart of a communication

method 200 according to an embodiment of the present
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disclosure. The method 200 can be applied to the wireless
communication system 100 as shown in FIG. 1.

At S210, a terminal device transmits first indication
information to a network device, where the first indication
information 1s used to indicate a location area 1n which the
terminal device 1s currently located.

In an embodiment of the present disclosure, the location
area 1n which the terminal device 1s currently located may
refer to a location area in which the terminal device 1s
currently located in a cell managed by the network device.
In an embodiment, 1n consideration of a great influence on
elliciency of transmit power from a waveform used in an
uplink transmission, the location area in the embodiment of
the present disclosure may be related to the transmit power
used by the terminal device, but the embodiment of the
present disclosure 1s not limited thereto.

As an optional embodiment, the coverage of the network
device may be divided into the following three location
areas: a cell center area, a cell edge area, and other areas
except the cell center area and the cell edge area, where the
other areas may be located between the cell center area and
the cell edge area. At this time, in an embodiment, the
location area in which the terminal device i1s currently
located may be specifically: a cell center area, a cell edge
area, or an area between the cell center area and the cell edge
area.

At this time, 1n an embodiment, two bits may be used 1n
the first indication information to indicate the location area
in which the terminal device 1s currently located. As an
example, 00 indicates that the terminal device 1s currently 1n
the cell center area, 11 indicates that the terminal device 1s
currently in the cell edge area, 01 indicates that the terminal
device 1s currently between the cell center area and the cell
edge area, and 10 may be used as a reserved state, but a
corresponding relationship between the bits and the location
area 1s not limited in the embodiment of the present disclo-
sure. In an embodiment, other numbers of bits may be used
to indicate the location area 1n which the terminal device 1s
currently located, which 1s not limited 1n the embodiment of
the present disclosure.

As another optional embodiment, the coverage of the
network device may be divided into two location areas, such
as a cell edge area and other areas except the cell edge area,
or a cell center area and other areas except the cell center
area. Alternatively, the coverage of the network device may
be divided into other number of location areas, which 1s not
limited 1n the embodiment of the present disclosure.

In an embodiment of the present disclosure, the terminal
device may determine a location area 1n which the terminal
device 1s currently located, and report 1ts current location
area to the network device. Specifically, the terminal device
may determine the location area in which the terminal
device 1s currently located 1n various ways. For example, the
terminal device may measure a downlink reference signal
transmitted by the network device, and determine, according,
to a result of a measurement, the location area 1n which the
terminal device 1s currently located. As an example, the
result of the measurement may include at least one of path
loss, reference signal received power (RSRP), and reference
signal recerved quality (RSRQ), or the result of the mea-
surement may also include other parameters, but the
embodiment of the present disclosure 1s not limited thereto.

An example 1s taken where the result of the measurement
includes the path loss, the terminal device may determine,
according to a path loss obtained from the measurement, the
location area in which the terminal device 1s currently
located. In an embodiment, 1f the path loss meets a first
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threshold condition, for example, the path loss 1s lower than
a first threshold value, the terminal device may then deter-
mine that 1t 1s currently located 1n the cell center area; 1t the
path loss meets a second threshold condition, for example,
the path loss 1s higher than a second threshold value, where
the second threshold 1s greater than the first threshold, the
terminal device may then determine that it 1s currently
located 1n the cell edge area; 1t the path loss 1s between the
first threshold value and the second threshold value, the
terminal device may then determine that it 1s currently
located between the cell center area and the cell edge area.
In an embodiment, the first threshold condition and the
second threshold condition may be defined 1n a protocol, or
indicated by the network device through transmitting third
indication information to the terminal device, where the
third indication information may be carried in a UE-specific
signaling or 1n a broadcast message, which 1s not limited 1n
the embodiment of the present disclosure.

In an embodiment of the present disclosure, after the
terminal device determines a location area in which the
terminal device 1s currently located, the terminal device may
always report its current location area to the network device;
alternatively, the terminal device may report its current
location area to the network device only 1n a specific case.
For example, the terminal device may report its current
location area to the network device only when 1t 1s deter-
mined that the terminal device 1s currently 1n the cell center
area; for another example, the terminal device may store
information about the location area previously reported to
the network device, and report 1ts current location area to the
network device only when the determined current location
area 1s diflerent from the previously reported location area.
In an embodiment, a triggering condition used for the
terminal device to report, to the network device, the location
area 1n which the terminal device 1s currently located may be
defined in the protocol, or may be pre-configured by the
network device, for example, configured 1n a broadcast
message, which 1s not limited in the embodiment of the
present disclosure.

In an embodiment of the present disclosure, the terminal
device may actively transmit the first indication information
to the network device. For example, the terminal device may
transmit the first indication information to the network
device when there 1s uplink data to be transmitted, or when
the network device 1s initially accessed. Alternatively, the
terminal device may periodically report, location area in
which the terminal device 1s currently located, to the net-
work device, which 1s not limited 1n the embodiment of the
present disclosure. In an embodiment, the terminal device
may transmit the first indication information to the network
device when an indication from the network device is
received, but the embodiment of the present disclosure 1s not
limited thereto.

As an optional embodiment, the terminal device may
transmit the first indication information to the network
device during a random access to the network device. For
example, the terminal device may carry the first indication
information i a random access request transmitted to the
network device.

As an example, the terminal device may report the loca-
tion area in which the terminal device 1s currently located by
the means of attaching an information bit after the preamble
in the random access request. At this time, the random access
request may carry the preamble and the first indication
information, where a bit occupied by the first indication
information may follow immediately after the preamble. In
an embodiment, the first indication information may also be
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located at other locations of the preamble, but a positional
relationship between the preamble and the first indication
information 1s not limited 1n the embodiment of the present
disclosure.

As another example, the terminal device may indicate the
location area in which the terminal device i1s currently
located by carrying a diflerent preamble in the random
access request, accordingly, the random access request car-
rying the first indication information may be specifically: the
random access request carries a preamble corresponding to
the location area in which the terminal device i1s currently
located. A corresponding relationship between the preamble
or a preamble set and the location area may be defined 1n the
protocol, or may be pre-configured by the network device,
which 1s not limited in the embodiment of the present
disclosure. At this time, the terminal device may determine,
from a plurality of optional preambles, a preamble corre-
sponding to the location area 1in which the terminal device 1s
currently located, and transmit the preamble to the network
device, accordingly, the network device may determine,
according to the received preamble and the corresponding
relationship between the preamble or the preamble set and
the location area, the location area in which the terminal
device 1s currently located, but the embodiment of the
present disclosure 1s not limited thereto.

As another optional embodiment, the terminal device may
report 1ts current location area to the network device during
a process for requesting an uplink scheduling. For example,
the terminal device may transmit a scheduling request to the
network device, where the scheduling request carries the
first 1ndication information. As an optional example, the
scheduling request that currently only has one bit may be
extended, for example, the scheduling request 1s extended to
more than two bits, where some or all bits 1n the scheduling
request may be used to carry the first indication information,
but the embodiment of the disclosure 1s not limited thereto.

At 5220, the network device determines a first target
wavelorm from at least two optional uplink waveforms
according to the location area 1n which the terminal device
1s currently located.

As an optional embodiment, the at least two optional
uplink wavetorms may include OFDM and DFT-s-OFDM,
or may include other types of waveforms, which 1s not
limited 1n the embodiment of the present disclosure.

As an example, 11 the terminal device 1s currently located
in the cell center area, then the network device may deter-
mine OFDM as the first target waveform. In an embodiment,
if the terminal device 1s currently located in the cell edge
region, the network device may determine DFT-s-OFDM as
the first target wavelform. In an embodiment, 1f the location
area 1 which the terminal device 1s currently located 1is
between the cell edge area and the cell center area, then the
network device may determine OFDM or DFT-s-OFDM as
the first target waveform, or may determine the first target
wavetorm from the at least two optional uplink waveforms
in combination with other information of the terminal
device, for example, the first target wavelorm may be
determined 1n combination with a result of a measurement
for an uplink reference signal transmitted by the terminal
device, but the embodiment of the present disclosure 1s not
limited thereto.

At 8230, the network device transmits second indication
information to the terminal device, where the second indi-
cation mnformation 1s used to indicate the first target wave-
form.

In an embodiment, 11 a random access request carrying the
first indication information 1s received by the network
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device, then at S230, the network device may transmit a
random access response to the terminal device, where the
random access response carries the second mdication 1nfor-
mation, but the embodiment of the present disclosure 1s not
limited thereto.

In an embodiment, 11 a scheduling request carrying the
first 1ndication information 1s received by the network
device, then at S230, the network device may transmit an
uplink grant (UL grant) to the terminal device, where the
uplink grant carries the second indication information, but
the embodiment of the present disclosure 1s not limited
thereto.

As another optional embodiment, 1t the first indication
information 1s used to indicate that the location area 1n which
the terminal device 1s currently located 1s between the cell
center area and the cell edge area, then the second indication
information may also be used to mstruct the terminal device
to transmit an uplink reference signal to the network device,
but the embodiment of the present disclosure 1s not limited
thereto.

At 5240, the terminal device performs the uplink trans-
mission using the first target waveform.

In an embodiment, 1f the second indication information 1s
further used to instruct the terminal device to transmit an
uplink reference signal, then at S240, the terminal device
may use the first target waveform to transmit the uplink
reference signal to the network device, such as a sounding
reference signal (SRS). Correspondingly, the network
device may measure the uplink reference signal transmitted
by the termunal device, and determine a second target
wavelorm from the at least two optional uplink wavelorms
according to a result of a measurement, where the second
target wavelorm and the first target waveform may be the
same or diflerent.

As an optional example, the result of the measurement
obtained by the network device may include path loss, and
the network device may determine the second target wave-
form 1n the following manners: if the path loss 1s lower than
a preset threshold value, then the network device may
determine OFDM as the second target wavetorm; otherwise,
the network device may determine DFT-s-OFDM as the
second target wavetorm. In an embodiment, the result of the
measurement obtained by the network device may also
include other parameters. A manner in which the network
device determines the second target wavelorm according to
the result of the measurement 1s not limited in the embodi-
ment of the present disclosure.

In an embodiment, after the network device determines
the second target waveform, 1t may transmit fourth indica-
tion 1information to the terminal device, where the fourth
indication mformation may be used to indicate the second
target wavetorm. Correspondingly, the terminal device may
receive the fourth indication mformation transmitted by the
network device, and perform the uplink transmission using
the second target wavetorm.

In an embodiment of the present disclosure, the network
device may transmit the fourth indication information to the
terminal device regardless of whether the second target
wavelorm and the first target wavelorm are the same. At this
time, the terminal device may determine the second target
wavelorm according to the received fourth mndication nfor-
mation.

As another optional embodiment, the network device may
also transmit the fourth indication information to the termi-
nal device only when the second target wavelorm and the
first target wavetform are different. At this time, the terminal
device may perform the uplink transmission using the sec-
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ond target wavelorm indicated in the fourth indication

information when the fourth indication information 1is

received, and still perform the uplink transmission using the

first target wavelorm when the fourth imndication information

is not received. At this time, in an embodiment, a timer may °
be started when the terminal device receives the second
indication information or transmits the uplink reference
signal to the network device, 11 the fourth indication infor-
mation 1s not received when the timer expires, the uplink
transmission 1s performed using the first target waveform,
where the timer may be regulated by protocol, or configured
by the network device, for example, indicated by the net-
work device 1n the second indication information, but the
embodiment of the present disclosure 1s not limited thereto.

In the prior art, when the network device determines the
wavelorm used in the uplink transmission, 1t needs to
measure the uplink reference signal transmitted by the
terminal device. However, when the terminal device mitially
accesses the network device or asks for an uplink scheduling »¢
(scheduling request) from the network device, the network
device cannot measure the uplink reference signal and
cannot determine the waveform used in the uplink transmis-
sion. Through reporting, by a terminal device, a location
area 1n which the terminal device 1s currently located to a 25
network device, and determining, by the network device, a
first target wavetorm of the terminal device from at least two
optional uplink waveforms according to the location area 1n
which the terminal device 1s currently located, a communi-
cation method provided by an embodiment of the present
disclosure can be applied to determine a waveform used 1n
an uplink transmission in various scenarios, 1n particular,
when the terminal device 1s not 1n the RRC connected mode,
it 1s still possible to determine the wavetform used in the
uplink transmission of the terminal device, for example, the
terminal device mitially accesses the network device or the
terminal device requests an uplink scheduling, and thus
system performance 1s improved.

It should be understood that the size of the sequence 4
numbers of the above processes do not imply an execution
order. The execution order of the processes should be
determined by their functions and internal logic, but 1s not
intended to limit an implementation 1n the embodiments of
the present disclosure. 45

FIG. 3 schematically shows a terminal device 300 pro-
vided by an embodiment of the present disclosure. The
terminal device 300 includes:

a transmitting unit 310, configured to transmuit first 1ndi-
cation information to a network device, where the first 50
indication information 1s used to indicate a location area 1n
which the terminal device 300 1s currently located; and

a recerving unit 320, configured to recerve second indi-
cation information transmitted by the network device, where
the second indication information 1s used to indicate a first 55
target waveform, the first target wavelorm being determined
by the network device from at least two optional uplink
wavelorms according to the first indication information
transmitted by the transmitting unit 310.

The transmitting unit 310 1s further configured to perform 60
an uplink transmission using the first target wavetform indi-
cated 1n the second indication information received by the
receiving unit 320.

In an embodiment, the location area 1n which the terminal
device 300 1s currently located includes: a cell center area, 65
a cell edge area, or an area between the cell center area and
the cell edge area.
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In an embodiment, the transmitting unit 310 1s specifically
configured to transmit a random access request to the
network device, where the random access request carries the
first indication information.

At this time, 1n an embodiment, the recerving unit 320 1s
specifically configured to receive a random access response
transmitted by the network device, where the random access
response carries the second indication information.

In an embodiment, the random access request further
carries a preamble, where a bit occupied by the first 1indi-
cation mformation follows immediately after the preamble.

In an embodiment, the terminal device 300 {further
includes: a first determining unit, configured to: betfore the
transmitting unit 310 transmits the first indication informa-
tion to the network device, determine a preamble corre-
sponding to the location area 1n which the terminal device
300 1s currently located from at least two preambles accord-
ing to a corresponding relationship between the location area
and the preamble.

At this time, the random access request carrying the first
indication information may include: the random access
request carries a preamble determined by the determiming,
unit.

In an embodiment, the transmitting unit 310 1s specifically
configured to transmit a scheduling request to the network

device, where the scheduling request carries the first indi-
cation information.

At this time, 1n an embodiment, the recerving unit 320 1s
specifically configured to receive an uplink grant transmitted
by the network device, where the uplink grant carries the
second indication 1information.

In an embodiment, the terminal device 300 {further
includes:

a measuring unit, configured to: before the transmitting,
umt 310 transmits the first indication information to the
network device, measure a downlink reference signal trans-
mitted by the network device; and

a second determining unit, configured to determine,
according to a result of a measurement obtained by the
measuring unit, the location area in which the terminal
device 300 1s currently located.

In an embodiment, the second determining unit 1s spe-
cifically configured to determine the location area in which
the terminal device 300 1s currently located by companng
the result of the measurement obtained by the measuring
unit with at least two threshold conditions.

In an embodiment, the receiving unit 320 1s further
configured to: before the second determining unit deter-
mines, according to the result of the measurement obtained
by the measuring unit, the location area in which the
terminal device 300 1s currently located, receive third indi-
cation mnformation transmitted by the network device, where
the third indication information i1s used to indicate the at
least two threshold conditions.

In an embodiment, the receiving unit 320 1s specifically
configured to receive a broadcast message transmitted by the
network device, where the broadcast message carries the
third indication information.

In an embodiment, 1f the first indication i1nformation
indicates that the terminal device 300 1s currently located
between the cell edge areca and the cell center area, the
second indication information 1s further used to instruct the
terminal device 300 to transmit an uplink reference signal to
the network device.

Correspondingly, the transmitting unit 310 1s specifically
configured to transmit the uplink reference signal to the
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network device using the first target waveform according to
the second indication information.

In an embodiment, the receiving unit 320 1s further
configured to: receive fourth indication information trans-
mitted by the network device, where the fourth indication
information 1s used to indicate a second target wavelform
determined by the network device from the at least two
optional uplink waveforms according to the uplink reference
signal.

Correspondingly, the transmitting unit 310 1s further con-
figured to perform the uplink transmission using the second
target wavelorm indicated in the fourth indication informa-
tion received by the receiving unit 320.

In an embodiment, the first indication information occu-
pies at least two bits.

In an embodiment, the at least two optional uplink wave-
forms include: OFDM and DFT-s-OFDM.

It should be understood that the terminal device 300
herein 1s embodied 1in a form of functional unit. The term
“unit” herein may refer to an application specific integrated
circuit (ASIC), an electronic circuit, a processor (such as a
shared processor, a dedicated processor, a group processor
or the like) and a memory for executing one or more
software or firmware programs, a merged logic circuit,
and/or other suitable components that support the functions
described. In an optional example, those skilled 1n the art
will appreciate that the terminal device 300 may be specifi-
cally the terminal device in the foregoing method embodi-
ments, and the terminal device 300 may be configured to
perform various processes and/or steps corresponding to the
terminal device in the foregoing method embodiments. To
avoid a redundancy, details will not be described here again.

FIG. 4 schematically shows a network device 400 pro-
vided by an embodiment of the present disclosure. The
network device 400 includes:

a recerving unit 410, configured to receive first indication
information transmitted by a terminal device, where the first
indication iformation 1s used to indicate a location area 1n
which the terminal device 1s currently located;

a processing unit 420, configured to determine a first
target wavelform from at least two optional uplink wave-
forms according to the location area indicated in the first
indication information received by the receiving unit 410;
and

a transmitting unit 430, configured to transmit second
indication information to the terminal device, where the
second 1ndication information is used to mstruct the terminal
device to perform an uplink transmission using the {first
target wavetorm determined by the processing unit 420.

In an embodiment, the location area 1n which the terminal
device 1s currently located includes: a cell center area, a cell
edge area, or an area between the cell center area and the cell
edge area.

In an embodiment, the receiving unit 410 1s specifically
configured to receive a random access request transmitted by
the terminal device, where the random access request carries
the first indication imnformation.

At this time, 1n an embodiment, the transmitting unit 430
may be specifically configured to transmit a random access
response to the terminal device, where the random access
response carries the second indication information.

In an embodiment, the random access request further
carries a preamble, and where a bit occupied by the first
indication information follows immediately after the pre-
amble.

In an embodiment, the random access request carrying the
first indication information includes: the random access
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request carries a preamble corresponding to the location area
in which the terminal device 1s currently located.

In an embodiment, the receiving unit 410 1s specifically
configured to receive a scheduling request transmitted by the
terminal device, where the scheduling request carries the
first indication information.

At this time, 1n an embodiment, the transmitting unit 430
may be specifically configured to transmit an uplink grant to
the terminal device, where the uplink grant carries the
second indication information.

In an embodiment, the transmitting unit 430 1s further
configured to: before the recerving unit 410 receives the first
indication information transmitted by the terminal device,
transmit a downlink reference signal to the terminal device,
where the downlink reference signal 1s used for the terminal
device to determine the location area in which the terminal
device 1s currently located.

In an embodiment, the transmitting unit 430 1s further
configured to: before the recerving unit 410 receives the first
indication information transmitted by the terminal device,
transmit third indication information to the terminal device,
where the third indication information 1s used to indicate at
least two threshold conditions, the at least two threshold
conditions being used for the terminal device to determine,
according to a result of a measurement for the downlink
reference signal, the location area in which the terminal
device 1s currently located.

In an embodiment, the transmitting unit 430 1s specifically
configured to transmit a broadcast message to the terminal
device, where the broadcast message carries the third indi-
cation information.

In an embodiment, the processing unit 420 1s specifically
configured to: if the first indication mformation indicates
that the terminal device 1s currently located between the cell
edge area and the cell center area, determine DFT-s-OFDM
of the at least two optional uplink waveforms as the first
target wavelorm.

In an embodiment, 1f the first indication information
indicates that the terminal device i1s currently located
between the cell edge area and the cell center area, the
second indication mnformation 1s further used to 1nstruct the
terminal device to transmit an uplink reference signal to the
network device.

At this time, 1n an embodiment, the receiving unit 410 1s
further configured to receive the uplink reference signal
transmitted by the terminal device using the first target
wavelorm.

Correspondingly, the processing unit 420 1s further con-
figured to determine a second target wavelorm from the at
least two optional uplink wavetorms according to the uplink
reference signal received by the receiving unit 410.

Specifically, the processing unit 420 may measure the
received uplink reference signal, and determine a second
target waveform from the at least two optional uplink
wavelorms according to a result of a measurement.

As an optional example, the result of the measurement
may 1nclude path loss. At this time, in an embodiment, the
processing unit 420 1s specifically configured to:

i1 the path loss 1s lower than a preset threshold value,
determine OFDM of the at least two optional uplink wave-
forms as the second target wavelorm;

otherwise, determine DFT-s-OFDM of the at least two
optional uplink waveforms as the second target waveform.

In an embodiment, the transmitting unit 430 1s further
configured to transmit fourth indication information to the
terminal device, where the fourth indication information 1s
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used to instruct the terminal device to perform an uplink
transmission using the second target wavetorm.

In an embodiment, the first indication information occu-
pies at least two bits.

In an embodiment, the at least two optional uplink wave-

forms include: OFDM and DFT-s-OFDM.

It should be understood that the network device 400
herein 1s embodied 1n a form of functional unit. The term
“unit” herein may refer to an application specific integrated
circuit (ASIC), an electronic circuit, a processor (such as a
shared processor, a dedicated r processor, a group processor
or the like) and a memory for executing one or more
software or firmware programs, a merged logic circuit,
and/or other suitable components that support the functions
described. In an optional example, those skilled 1n the art
will appreciate that the network device 400 may be specifi-
cally the network device in the foregoing method embodi-
ments, and the network device 400 may be configured to
perform various processes and/or steps corresponding to the
network device in the foregoing method embodiments. To
avoid a redundancy, details will not be described here again.

FIG. 5 schematically shows a terminal device 500 pro-
vided by an embodiment of the present disclosure. The
terminal device 500 includes:

a transmitter 510, configured to transmit first indication
information to a network device, where the first indication
information 1s used to indicate a location area 1n which the
terminal device 500 1s currently located; and

a recerver 520, configured to receive second indication
information transmitted by the network device, where the
second indication information 1s used to indicate a first target
wavelorm, the first target wavelorm being determined by the
network device from at least two optional uplink waveforms
according to the first indication information transmitted by
the transmuitter 510.

The transmitter 510 1s further configured to perform an
uplink transmission using the first target wavetform indicated
in the second 1indication information received by the receiver
520.

In an embodiment, the location area 1in which the terminal

device 500 1s currently located includes: a cell center area,
a cell edge area, or an area between the cell center area and
the cell edge area.

In an embodiment, the transmitter 510 1s specifically
configured to transmit a random access request to the
network device, where the random access request carries the
first indication information.

At this time, 1n an embodiment, the receiver 520 1is
specifically configured to receive a random access response
transmitted by the network device, where the random access
response carries the second indication information.

In an embodiment, the random access request further
carries a preamble, and where a bit occupied by the first
indication information follows immediately after the pre-
amble.

In an embodiment, the terminal device 500 {further
includes: a processor, configured to: before the transmitter
510 transmits the first indication information to the network
device, determine a preamble corresponding to the location
area 1n which the terminal device 500 1s currently located
from at least two preambles according to a corresponding
relationship between the location area and the preamble.

At this time, the random access request carrying the first
indication information may include: the random access
request carries a preamble determined by the processor.
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In an embodiment, the transmitter 510 1s specifically
configured to transmit a scheduling request to the network
device, where the scheduling request carries the first indi-
cation information.

At this time, 1n an embodiment, the receiver 520 1s
specifically configured to receive an uplink grant transmitted
by the network device, where the uplink grant carries the
second indication information.

In an embodiment, the terminal device 500 further
includes: a processor, configured to: before the transmitter
510 transmuits the first indication information to the network
device, measure a downlink reference signal transmitted by
the network device; and determine, according to a result of
a measurement, the location area in which the terminal
device 500 1s currently located.

In an embodiment, the processor 1s specifically configured
to determine the location area in which the terminal device
500 1s currently located by comparing the result of the
measurement with at least two threshold conditions.

In an embodiment, the receiver 520 1s further configured
to: before the location area 1n which the terminal device 500
1s currently located 1s determined according to the result of
the measurement, receive third indication information trans-
mitted by the network device, where the third indication
information 1s used to indicate the at least two threshold
conditions.

In an embodiment, the receiver 520 1s specifically con-
figured to receive a broadcast message transmitted by the
network device, where the broadcast message carries the
third indication information.

In an embodiment, 1f the first indication i1nformation
indicates that the terminal device 500 1s currently located
between the cell edge areca and the cell center area, the
second indication information 1s further used to instruct that
the terminal device 500 to transmit an uplink reference
signal to the network device.

Correspondingly, the transmitter 510 1s specifically con-
figured to transmit the uplink reference signal to the network
device using the first target waveform according to the
second 1ndication information.

In an embodiment, the receiver 520 1s further configured
to: receive fourth indication information transmitted by the
network device, where the fourth indication information 1s
used to 1indicate a second target waveform determined by the
network device from the at least two optional uplink wave-
forms according to the uplink reference signal.

Correspondingly, the transmitter 10 1s further configured
to perform the uplink transmission using the second target
wavelorm indicated in the fourth indication information
received by the receiver 520.

In an embodiment, the first indication information occu-
pies at least two bits.

In an embodiment, the at least two optional uplink wave-
forms include: OFDM and DFT-s-OFDM.

It should be understood that the terminal device 500
herein may be specifically the terminal device 1in the fore-
going embodiments, and may be configured to perform
various steps and/or processes corresponding to the terminal
device 1n the foregoing method embodiments.

In an embodiment, the terminal device 500 may further
include a memory, which may include a read only memory
and a random access memory, and provides instructions and
data to the processor. A portion of the memory may also
include a non-volatile random access memory. For example,
the memory may also store information about device type.
The processor may be configured to execute the mstructions
stored 1n the memory, and when the processor executes the
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instructions, the processor may perform various steps cor-
responding to the terminal device in the foregoing method
embodiments.

FIG. 6 schematically shows a network device 600 pro-
vided by an embodiment of the present disclosure. The
network device 600 includes:

a recerver 610, configured to receive first indication
information transmitted by a terminal device, where the first
indication mformation 1s used to indicate a location area 1n
which the terminal device 1s currently located;

a processer 620, configured to determine a first target
wavelorm from at least two optional uplink waveforms
according to the location area indicated 1n the first indication
information received by the receiver 610; and

a transmitter 630, configured to transmit second indica-
tion information to the terminal device, where the second
indication information 1s used to instruct the terminal device
to perform an uplink transmission using the first target
wavelorm determined by the processer 620.

In an embodiment, the location area 1n which the terminal
device 1s currently located includes: a cell center area, a cell
edge area, or an area between the cell center area and the cell
edge area.

In an embodiment, the receiver 610 1s specifically con-
figured to receive a random access request transmitted by the
terminal device, where the random access request carries the
first indication information.

At this time, in an embodiment, the transmitter 630 may
be specifically configured to transmit a random access
response to the terminal device, where the random access
response carries the second indication information.

In an embodiment, the random access request further
carries a preamble, where a bit occupied by the first indi-
cation miformation follows immediately after the preamble.

In an embodiment, the random access request carrying the
first indication information includes: the random access
request carries a preamble corresponding to the location area
in which the terminal device 1s currently located.

In an embodiment, the receiver 610 1s specifically con-
figured to receive a scheduling request transmitted by the
terminal device, where the scheduling request carries the
first indication information.

At this time, in an embodiment, the transmitter 630 may
be specifically configured to transmit an uplink grant to the
terminal device, where the uplink grant carries the second
indication information.

In an embodiment, the transmitter 630 1s further config-
ured to: before the recetver 610 receives the first indication
information transmitted by the terminal device, transmit a
downlink reference signal to the terminal device, where the
downlink reference signal 1s used for the terminal device to
determine the location area in which the terminal device 1s
currently located.

In an embodiment, the transmitter 630 1s further config-
ured to: before the receiver 610 recerves the first indication
information transmitted by the terminal device, transmuit
third indication information to the terminal device, where
the third indication immformation 1s used to indicate at least
two threshold conditions, the at least two threshold condi-
tions being used for the terminal device to determine,
according to a result ol a measurement for the downlink
reference signal, the location area in which the terminal
device 1s currently located.

In an embodiment, the transmitter 630 1s specifically
configured to transmit a broadcast message to the terminal
device, where the broadcast message carries the third indi-
cation information.
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In an embodiment, the processor 620 1s specifically con-
figured to: if the first indication information indicates that
the terminal device 1s currently located between the cell
edge area and the cell center area, determine DFT-s-OFDM
of the at least two optional uplink waveforms as the first
target wavelorm.

In an embodiment, 1t the first indication i1nformation
indicates that the terminal device 1s currently located
between the cell edge area and the cell center area, the
second indication mformation 1s further used to 1nstruct the
terminal device to transmit an uplink reference signal to the
network device.

At this time, 1n an embodiment, the receiver 610 1s further
configured to recerve the uplink reference signal transmitted
by the terminal device using the first target wavelorm.

Correspondingly, the processor 620 1s further configured
to determine a second target wavetform from the at least two
optional uplink wavetforms according to the uplink reference
signal recerved by the receiver 610.

Specifically, the processor 620 may measure the recerved
uplink reference signal, and determine a second target
wavelorm from the at least two optional uplink wavelorms
according to a result of a measurement.

As an optional example, the result of the measurement
may 1nclude path loss. At this time, 1n an embodiment, the
processor 620 1s specifically configured to: 1t the path loss 1s
lower than a preset threshold value, determine OFDM of the
at least two optional uplink wavetorms as the second target
wavelform; otherwise, determine DFT-s-OFDM of the at
least two optional uplink waveforms as the second target
wavelorm.

In an embodiment, the transmitter 630 1s further config-
ured to transmit fourth indication information to the terminal
device, where the fourth indication information is used to
instruct the terminal device to perform an uplink transmis-
sion using the second target wavelorm.

In an embodiment, the first indication information occu-
pies at least two bits.

In an embodiment, the at least two optional uplink wave-
forms include: OFDM and DFT-s-OFDM.

It should be understood that the network device 600
herein may be specifically the network device in the fore-
going embodiments, and may be configured to perform
various steps and/or processes corresponding to the network
device 1n the foregoing method embodiments.

In an embodiment, the network device 600 may further
include a memory, which may include a read only memory
and a random access memory, and provides instructions and
data to the processor. A portion of the memory may also
include a non-volatile random access memory. For example,
the memory may also store information about device type.
The processor may be configured to execute the mstructions
stored 1n the memory, and when the processor executes the
instructions, the processor may perform various steps cor-
responding to the network device 1n the foregoing method
embodiments.

It may be known to persons skilled in the art that, each of
the units and the method steps that are described 1n combi-
nation with the embodiments disclosed herein may be imple-
mented by electronic hardware, computer software or a
combination thereof. To clearly illustrate interchangeability
between hardware and software, the steps and the compo-
nents of the embodiments have been described generally in
the foregoing description 1n terms of their functionality. The
situation whether these functions are performed by hardware
or soltware depends on specific applications and design
constraints of the technical solution. Persons skilled in the
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art may implement the described functions by using different
methods for each specific application, and such implemen-
tation should not be regarded as going beyond the scope of
the present application.

It may be clearly understood by persons skilled 1n the art
that, for the purpose of convement and briel description,
reference may be made to the corresponding process in the
foregoing method embodiments for detailed working pro-
cesses of the foregoing systems, apparatuses, and units, and
details will not be described herein again.

In several embodiments provided 1n the present applica-
tion, 1t should be understood that the disclosed systems,
apparatuses, and methods may be implemented 1n other
manners. For example, the described apparatus embodi-
ments are merely exemplary. For instance, the division of the
units 1s merely a division of logical functions and there may
be other divisions during actual implementations. For
instance, multiple units or components may be combined or
integrated into another system, or some features may be
omitted or not performed. In addition, the displayed or
discussed mutual couplings or direct couplings or commu-
nication connections may be indirect couplings or commu-
nication connections through some interfaces, apparatus or
units, or connections through electronic, mechanical, or
other forms.

The units described as separate parts may or may not be
physically separate, and parts displayed as units may or may
not be physical units, that 1s, may be located in one position,
or may be distributed on multiple network units. A part or all
of the units may be selected according to actual needs to
achieve the objectives of the scheme 1n the embodiments of
the present disclosure.

In addition, each of functional units in each of the
embodiments of the present disclosure may be integrated
into one processing unit, or each of the units may exist alone
physically, or two or more units are integrated into one unit.
The above integrated unit may be implemented 1n a form of
hardware or 1n a form of software functional unait.

If the integrated unit 1s implemented in the form of
soltware functional unit and sold or used as an independent
product, 1t may be stored in a computer-readable storage
medium. Based on such an understanding, the techmnical
solution of the present application essentially, or the part
contributing to the prior art, or some of all of the technical
solution may be implemented 1n a form of software product.
The computer software product 1s stored i a storage
medium, and includes several instructions for enabling a
computer device (which may be a personal computer, a
server, or a network device, etc.) to perform all or a part of
the steps of the methods described 1n each of the embodi-
ments ol the present disclosure. The foregoing storage
medium includes: any mediums that can store program
codes, such as a USB flash disk, a mobile hard disk, a
read-only memory (ROM), a random access memory
(RAM), a magnetic disk, or an optical disc, etc.

The above descriptions are merely specific embodiments
of the present disclosure; however, the protection scope of
the present application 1s not limited thereto. Any person
skilled 1n the art may readily envisage of various equivalent
modifications or replacements within the technical scope

disclosed herein. These modifications or replacements
should fall into the protection scope of the present applica-
tion. Thus, the protection scope of the present application
shall be subject to the claims.
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What 1s claimed 1s:

1. A communication method, comprising:

transmitting, by a terminal device, first indication infor-
mation to a network device, wherein the first indication
information 1s used to indicate a location area 1n which
the terminal device 1s currently located;

recerving, by the terminal device, second 1ndication infor-
mation transmitted by the network device, wherein the
second indication mformation 1s used to idicate a first
target wavelorm, the first target waveform being deter-
mined by the network device from at least two optional
uplink waveforms according to the location area in
which the terminal device 1s currently located; and

performing, by the terminal device, an uplink transmis-
sion using the first target waveform;

before the transmitting, by a terminal device, first 1indi-
cation information to a network device, further com-
prising:

measuring, by the terminal device, a downlink reference
signal transmitted by the network device;

recerving, by the terminal device, a broadcast message
transmitted by the network device, wherein the broad-

cast message carries third indication information,
wherein the third indication information i1s used to

indicate at least two threshold conditions;

determining, by the terminal device, the location area 1n
which the terminal device 1s currently located by com-
paring a result of the measurement with the at least two
threshold conditions.

2. The method according to claim 1, wherein the location
area 1 which the terminal device i1s currently located
comprises: a cell center area, a cell edge area, or an area
between a cell center area and a cell edge area.

3. The method according to claim 1, wherein the trans-
mitting, by a terminal device, first indication information to
a network device comprises:

transmitting, by the terminal device, a random access

request to the network device, wheremn the random
access request carries the first indication information.

4. The method according to claim 3, wherein the random
access request further carries a preamble, and wherein a bat
occupied by the first indication information follows 1imme-
diately after the preamble.

5. The method according to claim 3, before the transmit-
ting, by a terminal device, first indication information to a
network device, further comprising;:

determining, by the terminal device, a preamble corre-

sponding to the location area in which the terminal
device 1s currently located from at least two preambles
according to a corresponding relationship between the
location area and the preamble;

the random access request carrying the first indication

information comprises: the random access request car-
ries the preamble corresponding to the location area in
which the terminal device 1s currently located.

6. The method according to claim 1, wherein the trans-
mitting, by a terminal device, first indication information to
a network device comprises:

transmitting, by the terminal device, a scheduling request

to the network device, wherein the scheduling request
carries the first indication information.

7. The method according to claim 1, wherein 11 the first
indication information indicates that the terminal device is
currently located between the cell edge area and the cell
center area, the second indication information 1s further used
to 1nstruct the terminal device to transmit an uplink refer-
ence signal to the network device;

the performing, by the terminal device, an uplink trans-

mission using the first target waveform comprises:
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transmitting, by the terminal device, the uplink reference
signal to the network device using the first target
wavelorm according to the second indication informa-
tion.
8. The method according to claim 7, further comprising;:
receiving, by the terminal device, fourth indication infor-
mation transmitted by the network device, wherein the
fourth indication information i1s used to indicate a
second target wavelorm determined by the network
device from the at least two optional uplink waveforms
according to the uplink reference signal; and

performing, by the terminal device, an uplink transmis-
sion using the second target wavetorm.

9. The method according to claim 1, wherein the first
indication information occupies at least two bits, and
wherein the at least two optional uplink waveforms com-
prise: orthogonal frequency division multiplexing (OFDM)
and discrete Fournier transform spreading orthogonal fre-
quency division multiplexing (DFT-s-OFDM).

10. A terminal device, comprising a processor and a
memory storing instructions thereon, the processor when
executing the instructions, being configured to:

transmit first indication information to a network device,

wherein the first indication information 1s used to
indicate a location area 1n which the terminal device 1s
currently located;
receive second indication information transmitted by the
network device, wherein the second indication infor-
mation 1s used to indicate a first target wavetform, the
first target wavelorm being determined by the network
device from at least two optional uplink waveforms
according to the first indication information; and

perform an uplink transmission using the first target
wavelorm indicated in the second i1ndication informa-
tion;

wherein the processor 1s further configured to:

betore the processor transmits {irst indication information

to a network device, measure a downlink reference
signal transmitted by the network device;

receive a broadcast message transmitted by the network

device, wherein the broadcast message carries third
indication information, wherein the third indication
information 1s used to indicate at least two threshold
conditions; and

determine the location area 1n which the terminal device

1s currently located by comparing a result of the mea-
surement obtained by the processor with the at least
two threshold conditions.

11. The terminal device according to claim 10, wherein
the location area in which the terminal device i1s currently
located comprises: a cell center area, a cell edge area, or an
area between a cell center area and a cell edge area.
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12. The terminal device according to claim 10, wherein
the processor 1s further configured to transmit a random
access request to the network device, wherein the random
access request carries the first indication information.

13. The terminal device according to claim 12, wherein
the random access request further carries a preamble, and
wherein a bit occupied by the first indication information
follows immediately after the preamble.

14. The terminal device according to claim 12, wherein
the processor 1s further configured to:

belfore the processor transmits first indication information

to a network device, determine a preamble correspond-
ing to the location area in which the terminal device 1s
currently located from at least two preambles according,
to a corresponding relationship between the location
area and the preamble;

the random access request carrying the first indication

information comprises: the random access request car-
ries the preamble.

15. The terminal device according to claim 10, wherein
the processor 1s further configured to transmit a scheduling
request to the network device, wherein the scheduling
request carries the first indication information.

16. The terminal device according to claim 10, wherein 1
the first indication information indicates that the terminal
device 1s currently located between the cell edge area and the
cell center area, the second indication information 1s further
used to instruct the terminal device to transmit an uplink
reference signal to the network device; and

wherein the processor 1s further configured to transmit the

uplink reference signal to the network device using the
first target waveform according to the second 1indication
information.

17. The terminal device according to claim 16, wherein
the processor 1s further configured to:

recerve fourth mdication information transmitted by the

network device, wherein the fourth indication informa-
tion 1s used to indicate a second target waveform
determined by the network device from the at least two
optional uplink waveforms according to the uplink
reference signal; and

perform the uplink transmission using the second target

wavelorm indicated 1n the fourth indication informa-
tion.

18. The terminal device according to claim 10, wherein
the first indication information occupies at least two bits, and
wherein the at least two optional uplink waveforms com-
prise: orthogonal frequency division multiplexing (OFDM)
and discrete Fourier transform spreading orthogonal fre-
quency division multiplexing (DFT-s-OFDM).
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